WISE-2005: reduced cerebral blood flow velocity with nitroglycerin--comparison with common carotid artery blood flow.
During the WISE-2005 study of 24 women, we observed a reduction (21.6 +/- 0.89%, mean +/- SEM) in cerebral blood flow velocity (CBV) measured by transcranial Doppler ultrasound, following 0.3 mg sublingual nitroglycerin (NG). In parallel, we observed quantitative reductions in leg blood flow (47.3 +/- 7.0%) and corresponding reductions in calculated conductance (Conductance = Femoral Flow / Mean Arterial Pressure; 45.7 +/- 7.2%). To determine if the reduction in CBV was the result of reduced cerebral blood flow or dilation of the middle cerebral artery (MCA), the change in CBV in the MCA was compared with changes in quantitative flow measured in the common carotid artery (CCA). The relationship between CBV and CCA blood flow was tested in five men and four women using hyper- and hypo-ventilation to manipulate arterial PCO2. Changes in CCA blood flow were positively correlated with changes in CBV (p<0.001). We then investigated the CBV and CCA flow responses to sublingual NG in an additional two men and six women. Concurrent with the reduction in CBV there was no change in blood flow through the CCA (p>0.05). These results indicate that the decrease in CBV observed in response to NG was probably the result of dilation of the MCA and that total cerebral blood flow was similar after administration of NG. These results suggest regional differences in the vascular responses to NG during the WISE bed rest. Conduit vessels of both the peripheral and cerebral vasculature dilated; however, the resistance vessels in skeletal muscle constricted causing a reduction in blood flow, while the resistance vessels of the brain appeared to be unaffected by NG so that cerebral blood flow remained constant. These results highlight the need to obtain quantitative measures of cerebral blood flow if there is reason to suspect that the diameter of the MCA might not remain constant.